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Abstract
United Nations Environment Program (UNEP) has identified urbanization as one of the top environmental issues of the
21st Century. Start from 1990s, China is seeking for a practical routine to build sustainable cities and release the pressure
of urbanization. A lot of -
other aspects. Among them, the Sino-Singapore Tianjin Eco-City (TJ Eco-City) has been recognized as a flagship project 
of both China and Singapore governments cooperation aiming at establishing an Eco-City.
The paper used Sino-Singapore Tianjin Eco-City (TJ Eco-City) as an example to illustrate how to decompose and evaluate 
the Key Performance Indicators (KPIs) during city development phase from building perspective and suggested a next 
step enhancement of the KPI framework implementation in TJ Eco-City.
© 2013 Published by Elsevier B.V. Selection and/or peer review under responsibility of Asia-Pacific 
Chemical, Biological & Environmental Engineering Society
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1. Introduction
1.1. Sino-Singapore Tianjin Eco-City and its development status
Sino-Singapore Tianjin Eco-City is the first of its kind Eco-city in China due to its governmental
collaboration background between China and Singapore. The goal is to create a world class urban community
Practicability and Scalability). [1]
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By 2020, TJ Eco-City is envisaged house 350,000 permanent and 60,000 temporary residents on 34.2 km2, 
which will transform this 1/3 saline-alkali, 1/3 water, 1/3 non farmland area into a liveable medium size city. 
As articulated in the master plan, the city will be developed in three phases between 2008 and 2020. Phase I 
(Start Up Area, SUA) has been implemented over 2008-2010, covers a start-up 4 km2 and will involve a 
projected population of 85,000. Phase II (2011-2015) and Phase III (2016-2020) will each be implemented 
over 5 years. By 2020, the city will be fully developed. [2] 
1.2. KPI framework in Tianjin Eco-City 
TJ Eco-City is that a set of Key performance indicators (KPIs) were developed in April 2008 based on the 
current Chinese national standards and best practices in Singapore. The KPI framework includes 22 
quantitative indicators and 4 qualitative indicators and they are grouped into four categories: environment, 
master plan and will be used to evaluate the overall performance of the city. The KPIs were formally 
approved by the Ministry of Housing and Urban-Rural Development on September 22, 2008. [3] 
Table 1. KPI regarding society with indicative values 
KPI: Society  Indicative value 
Green trips >90% 
public housing provision >20% 
Employment housing equilibrium index >50% 
Coordinated regional policies  
Table 2. KPI regarding economy with indicative values 
KPI: Economy Indicative value 
R&D researches&engineers equivalent weigh 
per 10,000 labor force 
>50 
Regional coordinated economy  
Table 3. KPI regarding environment with indicative values 
KPI: Environment Indicative value 
Ambient air quality to meet Grade II >310 d/year 
Quality of water bodies within the Eco-City Meet Grade IV 
Noise pollution 100% meet respective 
functional area standard 
100% 
Loss of natural wetland 0 
Local plant index >0.7 
Coordinated natural ecology  
Table 4. KPI regarding resources with indicative values 
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KPI: Resources Indicative value 
Potable tap water 100% 
ton-C/mil USD GDP <150 
Green Building 100% 
Green space  per capital >12 sqm 
Domestic water use per capital <120L/d 
Domestic waste generation <0.8 kg/d 
Waste recycling rate >60% 
Free recreational/sports facilities within 
walking distance of 500m 
100% 
Barrier free accessibility 100% 
Non-hazardous treatment of waste 100% 
Coverage of municipal pipelines 100% 
Renewable energy use >20% 
Non-traditional water resource >50% 
2. Decomposition methodology of KPI from resources perspective 
2.1. General decomposition principal of KPI framework 
The KPI framework is developed with reference of Singapore and other success practices and combined 
with the local circumstances. The decomposition of KPIs used three methodologies level Systematic 
Methodology, Mixed Methodology: Combining Qualitative and Quantitative Approaches and Uncertainty 
Methodology. [4] 
2.2. Decomposition approach  of KPI framework 
The decomposition involved four steps: 
 All KPIs are classified into four KPI categories (as the figure above). 
 Identify core factors for each of the KPIs and give weights to these core factors. 
 Propose key areas that can contribute to achieve these core factors. 
 Identify control targets for each of the key areas  
2.3. One further step after control targets 
Since the control targets are staying in the administrative level, there is still gap between the KPI target and 
workable solutions. In the practice of KPI decomposition, Tianjin Eco-City has worked out and applying a 
Sino-Singapore Tianjin Eco-City Green Building Evaluation Standard  (GBES) for Building vertical in order 
to connect the evaluation credit with the target KPIs. 
The provisions of this Standard apply to evaluating residential and non-residential buildings in the Sino-
Singapore Tianjin Eco-city. They also serve as reference for developers, planning and design consultants, 
contractors, and property management companies. Construction and evaluation of green buildings shall adapt 
to local conditions, with holistic balanced considerations on energy-saving, land-saving, water-saving, 
material-saving, environment protection, and functional uses throughout the whole life cycle of the building. 
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Since 2009 the GBES was issued, there have been 2-3 million sqm certified as green building in TJ Eco-City 
and will be increased by 2 million sqm annually. 
As a result, the study concluded the impact of credit content in the GBES on TJ Eco-City KPIs since the 
GBES has been approved to be both quantitative and qualitative practical solution. From the study, there are
15 KPIs could be traced by building vertical control targets out of 22 quantitative KPIs. 
Fig.1.Decomposition approach
3. Conclusion
TJ Eco-City has sent the seed of eco-city by means of a complete KPI framework and continuously
implementation, which makes TJ Eco-City superior to other eco-cities in China even worldwide. The
government and developers are trying to find a sustainable and practical way to build up the city. Although 
many of its features including well-insulated housing, waste recycling systems and solar-powered water 
heaters are quite common even in other cities in China, the uniqueness and contribution of TJ Eco-City is
obvious.
References
[1] www.eco-city.gov.cn 
[2] www.tianjineco-city.com.cn
[3] Tianjin Eco- -Singapore Tianjin Eco-
[4] Tianjin Eco- -City Tianjin Eco-City Key Performance
